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Abstract 
Integrated Building Indicator System (IBIS) is build to measure the existing building condition before repairing, 
upgrading and applying Total Facilities Management to a building. The building condition will become the main 
criteria to achieve a better built environment. The era and types of buildings become the main factor before the 
adaptation of facilities is planned for these buildings. The main objective of the research is to demonstrate the 
formula of building condition rating. The aim of this method is to create building condition rating and scale. The 
methodology of this study is initially to create a formula of a model based on era of the building. Factors that should 
be considered to carry out building condition ranking are types of building, year of built, the function of building, 
building condition survey and cost of remedial. As a result, there are five building condition rating based on different 
scale (price) from 1-5 (rating 5 is the lowest cost of each defect and rating 1 is the highest cost of each defect). The 
highest rating consists of minor defects of the building. Rating 1 will bring serious defects with higher cost of 
remedial work. The relevance of rating the building condition should be identified before adapting Total Facilities 
Management in a building. 
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1. Introduction 
Facilities management is the practice of integration in the maintenance, upgrading and renewal of a 
building within an organization to create an environment of strong support in the primary objective of the 
organization or management [1]. In this understanding and application of maintenance work management, 
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it has been applied to the building maintenance preservation, conservation, repair and renewal of 
buildings to achieve better condition [2]. On the other hand, there are similarities of the perfection in both 
methods that should be measured whereby the facilities management can be reviewed and applied to the 
various fields, including adaptation of FM in various buildings.  
 
The general perspectives of the buildings are the main factors to be considered before the 
transformation of FM is planned for these buildings. Some of the buildings are not excluded from these 
changes to fulfill the current needs for a better working environment, and to produce better quality and 
production of an organization. However, government office buildings face the challenge to serve in a 
better condition equivalent to new buildings. There are too many issues arising in adapting Total FM in 
upgrading building facilities and asset management behavior due to the building physical preparation, 
environment and application of changing the conditions to adjust the form of the original building 
condition.  
 
Therefore, this research will forecast on the building physical preparation to adapt Total FM. 
Integrated Building Indicator System (IBIS) is a method used in measuring the readiness of a building in 
adapting total FM. In this the first stage, building condition data is needed to support the rating in this 
category under IBIS. The remedial works are proposed and produced the cost of repairing and upgrading 
the building to adapt Total FM is calculated. This cost will support the contract for FM and help the 
clients and contractors before the contract is awarded. Besides, IBIS are designed to measure the 
readiness of the building in terms of building condition, maintenance and, upgrading works in adapting 
Total FM. In conclusion, this study will focus on the building condition in government office buildings in 
adapting FM.  
2. Objective 
The objective is to examine the condition of the building and to create the building condition rating. To 
achieve this objective, building condition assessment will be held in every government office buildings. 
The aim of this method is to view the physical building condition and remedial action for each defect in 
these buildings. The importance of this process is to measure the strength and weakness of the building to 
adapt Total FM. The study will lead to 5 eras of buildings which are 1970’s, 1980’s, 1990’s, 2000’s and 
2010.  
3. Literature Review 
Creating a Building Condition Rating for IBIS involves two main criteria that are the source of the 
condition assessment and methodology of the rating. There are many definitions of building condition in 
surveying. The definition is too technically identified by the background and purpose of the survey works. 
 
Referring to the definition from Public Work Department (PWD), Building Condition Assessment 
means a technical inspection by competent assessor to evaluate the physical state of building elements 
and services and to assess the maintenance needs of the facility [3]. This clearly shows that building 
condition assessment is a measurement of work to identify maintenance requirements. Here, it can be 
developed as an important source of records to contribute to fill the rating. This is data involved in the 
Building Condition Assessment: 
      • Background of the building and construction technology 
• Appearance and physical condition of the building  
• Maintenance management scheduled and unscheduled work  
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• Surrounding buildings  
• Damage and repair methods  
• Cost of repairs and maintenance 
• The entire building  
• Proposed maintenance improvements 
 
Rating is a set of scale of categorization designed to elicit information about quantitative or qualitative 
attribute. In social sciences, rating scale can be designed by a person selecting the number of scale which 
is considered to reflect the perceived quality of a product. In this case, the data of building condition 
survey will be rated at interval levels which express the data indicated magnitude of difference between 
items and there is a no zero point. The ratio can be calculated to perform a result. 
 
 
There are two building rating systems applied in Malaysia: which are CP BS101 Code of Practice For 
Building Inspection Report (for building condition survey) and BCMAS Building Condition Maintenance 
Assessment. CP BS101 is carried out by using BARIS Assessment to rate the condition of the defects [4]. 
On the other hand, the overall building rating is produced from cumulative of overall number of defects in 
a building. Therefore, this is not applicable to measure overall building condition because there are 
various types of defects in a building and each defect will contribute to certain concentration and remedial 
action. While BCMAS practiced by PWD is focused on a record of defects data and there is no analysis 
or generate the data into a scale. Therefore, it cannot be classified as a rating. There is an argument in 
both practices in assessing the building condition.  
 
In achieving Total FM, a certain benchmark is created to ensure the goals of adapting FM. Building is a 
major asset in delivering successful FM. It can be visualized, experienced and observed by the user 
through the building condition. The building appearance is the priority element as a mirror to the image of 
the client, business and organization. 
 
In this case, building condition is the main criteria in adapting FM to an asset. The architecture, 
technology, condition and current requirements are some of the major aspects in preparing the changes. 
The architecture style and technology developed from time to time based on the requirement and current 
issues [5]. In late 70s, people talk about fire precaution and safety in a building. The design was simple 
and uniform in geometry form and shape. In 80s, the development on mechanical and building services 
was then applied in high rise buildings. Therefore, Intelligence Building System was introduced. In 90’s, 
the design was expanded to user friendly issues whereby the facilities for disable was then adapted. In 
2000, the global warming was the greatest problem in designing building. Most buildings apply curtain 
walling as the external building envelope and contributed to global warming. Now, in 2010 the aspect of 
Green Building Index (GBI) is accounted for building designs. Most of current architecture is developing 
due to global issues. So, how far the issues in architecture influence the building appearance and result to 
the maintenance problem?  
 
In design, form and shape will influence the building technology and material selection. Some of the 
material or services are expensive due to exclusive design. It will increase the cost of maintenance once 
the material or services are broken. In this case, maintenance cost is depended on the material, design, 
specification of work, labor, expertise and technology. The higher the cost for remedial action, the higher 
the priority and problem contributed to building image, security and safety.  
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4. Developing Building Condition Rating Formula 
In IBIS, some of the factors have been identified to develop the Building Condition Rating based on 
the literature study. The factors that should be taken in rating the condition are: 
 Type of building 
 Building function  
 Year built 
 Building condition survey 
 Cost of remedial action 
 
From the data collection, a table is set to classify the building by era of built. As mentioned above, the 
era is the main factor that influences the architecture, designed, material selection and the technology of 
mechanical appliance in a building. In this is the stages a formula is created: 
Stage 1 : Split the building according to category of era of building constructed – criteria follow the scope 
of study 
Stage 2 :Building condition survey of each building- detail of building, GFA, number of defects, cost of 
remedial works of each defects, total cost for remedial work each building 
Stage 3 : Develop the formula to find a certain constant in ranking a building 
 
 
 
5. Model of Case Studies 
A model has been created to help in developing the formula. Each era will contribute three models to be 
evaluated. It is separated into four eras: 
 Building in era 70’s 
 Building in era 80’s 
 Building in era 90’s 
 Building in era 2000 
 Building in era 2010 
 
Table 1. Sample Model of Era 80’s 
 
 
 
 
 
 
 
 
 
 
 
 
Formula Equation 1 
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Cost of Overall Defects (RM)   x constant (x) = Rating (y) 
Gross Floor Area (GFA) (m²) 
 
Eg: Model A 
 
RM 12,530.00   x  x =  y 
11500 m² 
 
y  = 1.08x --------------1 
 
Formula Equation 2 
 
Total Cost of Defects (RM)  x  x = y 
Number of Defects 
 
RM12,530.00  x  x = y 
           7 
 
y  = 1790x -------------2 
 
y = y 
1790x = 1.08x 
        x = 0.0006  
 
 
6. Finding 
Based on the equation above, 5 scales of 5 rating are developed based on the average cost of each 
defect:  
Rating  5: 
Cost of each defect(x)  x 0.0006  = rating scale 
0.0006x  =scale  1 
   x  =scale  1   
          0.0006 
Cost of each defect(x)  = RM1666.67 or less 
 
Rating  4: 
 
 Cost of each defect(x)    =   scale 2   
            0.0006 
Cost of each defect(x)  = RM3333.33 
 
Rating  3: 
 
The constant of building rating 
Scale 5 : Involve with major correction, repairing, 
replacement and high potential risk in safety, 
security and appearance. Need high attention 
for action. Preparing high cost for FM. 
Scale 4 : Involve with replacement and repairing work  
that will contribute to medium risk of security 
and appearance. Attention is needed in certain 
failure. Preparing high cost for adapting FM in 
certain criteria. 
Scale 3: Involve with general maintenance work and 
medium attention in certain maintenance 
work/correction. Preparing medium cost in 
upgrading the facilities and image of building. 
Scale 2:  The existing facilities should be maintained in a 
good condition, minor correction/replacement 
and concentrating on appearance and 
performance of property. 
Scale 1: In a good condition. Minor defects involve with 
replacement and correction. Attention to 
performance of facilities provided. With minor 
cost may contribute to maintain the 
performance. 
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The cost of each 
defect exceed 
RM6666.68 
Rating 5 Rating 4 Rating 3 Rating 2 Rating 1 
The cost of each 
defect exceed or 
more than 
RM8333.33 
The cost of each 
defect exceed 
RM1666.67 
The cost of each 
defect exceed 
RM3333.33 
The cost of each 
defect exceed 
RM5000.00 
Scale 1 Scale 2 Scale 3 Scale 4 Scale 5 or more 
 Cost of each defect(x)    =   scale 3   
            0.0006 
Cost of each defect(x)  = RM5000.00 
 
Rating  2: 
 
 Cost of each defect(x)    =   scale 4   
            0.0006 
Cost of each defect(x)  = RM6666.68 
 
Rating 1: 
 
 Cost of each defect(x)    =   scale 5 (or above)   
            0.0006 
Cost of each defect(x)  = RM8333.33 or more 
 
 
The scale of rating is: 
 
 
 
 
 
 
 
 
 
7. Conclusion 
As a result, there are five building condition rating based on different scale (price) from 1-5 
(rating 5 is lowest cost of each defect and rating 1 is the highest cost of each defect). The highest rating 
consists of minor defects of the building. Rating 1 will highlight the higher defects contributes in worse 
FM with higher cost of remedial work. The relevant of rating is the building condition should be 
identified before adapting Total Facilities Management in a building. 
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